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Chronic mesenteric schemia caused by thrombosis of  large visceral arteries due to cocaine 
abuse are reported in two young women. Both cases were managed successfully with 
visceral revascularization. (J VASC SURG 1996;23:724-9.) 
Cocaine abuse has become a major social problem 
in Nor th  America. In the 1990 National Househo ld  
Drug Survey, 11% of  Americans older than 12 years of  
age had used cocaine at least once, and 7% of  adults 
between 18 and 34 years o f  age had used it during the 
previous year. ~ Cocaine abuse has been associated 
with a marked increase in emergency department  
visits for cocaine-related complications, the most 
frequent being psychiatric, ardiac, and ncurologic.24 
Gastrointestinal complications o f  cocaine use are less 
frequent, and include intestinal ischemia, gas- 
t roduodenal  pcrfbration, and ischcmic olitis.S ~s Co- 
caine-related visceral injury is acute in presentation 
and has been related to ischemia produced by cocaine- 
induced artcriolar vasospasm. There have been no 
reports of  chronic mesenteric arterial ischemia in 
patients who abuse cocaine. We report  two young 
women with intravenous cocaine use associated with 
chronic mesenteric ischemia caused by thrombosis o f  
large visceral arteries; both cases were managed suc- 
cessfully with visceral revascularization. 
CASE REPORTS 
Case 1. A 29-year-old woman came to the emergency 
department with a productive cough, back pain, and 
diarrhea ssociated with l~vers and chills. Significant medi- 
ca] history included cigarette smoking of one pack per day 
and intravenous and crack cocaine abuse over a 2-year 
From the Section of Vascular Surgery, Departments of Surgery, 
Radiology, and Pathology, University of Texas Southwestern 
Medical Center and Department of Veterans Affairs Medical 
Center, Dallas. 
Reprint requests: Stuart I. Myers, MD, Professor and Chairman of 
Surgery, Temple University Hospital, Broad and Ontario Streets, 
4th Floor Parkinson Pavilion--Ste. 400, Philadelphia, PA 
19140. 
Copyright 9 1996 by The Society for Vascular Surgery and 
International Society fbr Cardiovascular Surgery, North Ameri- 
can Chapter. 
0741-5214/96/$5.00 + 0 24/4/69327 
724 
period. The patient's vital signs on admission included a 
heart rate of 120 beats per minute, a blood pressure of 
140/76 mm Hg, and a body temperature of 39.6 ~ C. 
Physical examination was unrcmarkable except for right 
upper quadrant enderness. Pertinent laboratory data in- 
cluded a white blood cell count of 18,300/mm a with 63 
polys and 10 bands, a platelet count of 789,000/high- 
power field, a serum bicarbonate l vel of 21 meq/L,  a serum 
pH of 7.43, and a serum creatinine l vel of 1.3 mg/dl.  The 
patient was admitted and underwent extensive examination 
fbr a fever of unknown origin. An infected subclavian vein 
thrombosis was identified, and the patient became afebrile 
during antibiotic therapy. On further evaluation, a history 
of abdominal pain that occurred 30 minutes after meals was 
clicked. The pain was severe and was associated with 
intermittent ausea nd vomiting, marked food avoidance 
over 6 months, and a 40-pound weight loss. A transfcmoral 
mcsenteric arteriogram demonstrated occlusion of the 
celiac axis and superior mcsenteric artery at their origins 
with reconstitution of the distal vessels by collaterals from 
the infkrior mesentcric artery (Fig. 1 ). 
The patient underwent an elective bypass procedure 
from the supraceliac aorta to the celiac axis and a second 
bypass to the superior mesenteric artery with greater 
saphenous vein. Bowel resection was not necessary. She did 
well and was discharged on the 13th day after surgery with 
angiographic confirmation of bypass graft patency. Fifteen 
months later she returned with recurrence of postprandial 
abdominal pain. She had continued to smoke crack cocaine 
and was 34 weeks pregnant. A duplex scan demonstrated 
that her superior mesenteric and celiac bypasses were 
occluded. Further questioning of the patient at this time 
revealed that the intestinal angina had increased uring the 
course of the third trimester. The patient underwent an 
uncomplicated, induced vaginal delivery 2 days later. Dur- 
ing convalescence, she was treated with total parenteral 
nutrition, and after 34 days she underwent a repeat bypass 
from the infi'arenal aorta to the superior mesenteric artery 
with saphenous vein. Thirty months after the,mesenteric 
bypass the patient has done well; continued graft patency 
was confirmed by duplex ultrasonography. A coronary 
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Fig. 1. Radiologic studies pertinent to case 1. A, I,ateral abdominal ortogram shows occlusion 
of celiac and superior mesenteric artery origins (arrows); inferior mesenteric artery is patent. B, 
Early film from anteroposterior aortogram also shows celiac nd superior mesenteric occlusion 
with large meandering mcsenteric artery (arrm~,) supplied by inferior mesenteric artery and 
moderate stenosis of proximal right renal artery and mild stenosis of proximal left renal artery. C, 
Selective inferior mesenteric artery injection better demonstrates celiac and superior mesenteric 
artery reconstitution. 
angiogram was obtaincd because of the potential risk of 
concomitant cocaine-induced cardiac injury2'3; it showed a 
normal right-dominant coronary arterial system. A tempo- 
ral artery biopsy was also performed and showed no 
evidence of arteritis. 
Cross-pathologic examination of tile celiac axis at the 
first operation demonstrated near-total luminal occlusion. 
Microscopy confirmed replacement of the lumen by orga- 
nized thrombus that was well incorporated into the intima 
with recanalization by many small vascular channels of 
varying caliber. No evidence ofarteritis, arteriosclerosis, or 
fibromuscular dysplasia was fbund (Fig. 2). 
Case 2. A 3S-year-old woman came to the gynecology 
emergency department with worsening lower abdominal 
pain and a questionable right adnexal mass. Further ques- 
tioning revealed a 9-month istory of midcpigastric, post- 
prandial abdominal pain and a 42-pound weight loss over 
6 months. After admission to the gynecology service, the 
patient reported that the abdominal pain had become 
more severe and was constant, nonradiating, and associ- 
ated with nausea nd vomiting. Significant medical history 
included a 10 pack-year smoking history and a 2-year 
history of intravenous cocainc and oral amphetamine use. 
Her most recent cocaine use was 2 weeks before she came 
to the emergency department. On physical examination 
the patient was markedly cachectic and" appeared ill. Blood 
pressure was 110/70 mm Hg, pulse rate was 115 beats 
per minute, and temperature was 37.4 ~ C. Her abdomen 
was moderately tender, with involuntary guarding and 
localized peritoneal signs in the left lower quadrant. Bowel 
sounds were abscnt. Rectal examination revealed liquid 
brown guaiac-positivc stool. Laboratory data were sig 
nificant fbr a white blood cell count of 24,600/rant ~, a 
hemoglobin count of 18.3 g/dl, a platelct count of 
66S,000/hpt; a serum bicarbonate level of B0 meq/ I ,  and 
a serum creatinine l vel of 0.9 mg/dl. Plain films of the 
abdomen showed a nonspccific bowel gas pattern without 
evidence of free air. An abdominal computed tomographic 
scan was perfbrmcd 7 days after admission i-br evaluation 
of a suspected adnexal malignancy. Thescan demonstrated 
no signs of pclvic disease, but revealed intramural throm- 
bus along the anterior surface of the infrareual abdominal 
aorta (Fig. B, A). Subsequently a visceral angiogram 
showed occlusion of the celiac axis and superior mescntcric 
artery at their origins and stenosis of tile proximal inferior 
mesenteric artery (Figure ,3, B). 
The patient underwent emergent cxploratory ce 
liotomy that disclosed markedly ischcmic and edematous 
small bowel with a fi-ee perforation of the ileum. The 
stomach was unrcmarkable. The liver was congested, but 
appeared otherwise normal. The gallbladder appeared 
chronically inflamed and was removed. The celiac and 
common, right, and left hepatic arteries were explored and 
found to be chronically thrombosed. Attempts at throm- 
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Fig. 2. Photomicrograph of pathologic hanges in cross- 
section of celiac axis artery fi'om case 1. Photomicrograph 
shows occlusion of the lumen by thrombus with recanali- 
zation. Thrombus (long arrow), recanalized channels (short 
arrow), internal elastic lamina (curved arrow) and tunica 
media (broad arrow) are shown. No evidence of intimal 
hyperplasia or changes consistent with arteriosclerosis are 
present. 
bectomy were unsuccessful. Both arteries appeared to be 
flee ofatherosclerosis; biopsy and ligation were performed 
on them. Thrombus was dcnsely adherent to the vessel wall 
and appeared partially organized. An antegrade aortome- 
senteric bypass was perfbrmed from the supraceliac aorta to 
the superior mesenteric artery with saphenous vein. Vein- 
patch angioplasty was used to widen the stenotic area at the 
origin of the inferior mesenteric artery. After completion of 
the bypass, the bowel was examined by Doppler scan and by 
fluorescein angiography. The cecum and 4 f~et of distal 
ileum were resected, with creation of an end ileostomy and 
a mucous fistula. 
Two days after the first procedure, the patient under- 
went a planned second-look exploration; approximately 35
cm of distal small intestine was resected and revision of the 
ileostomy was perfbrmed. One week after the second 
procedure, the patient underwent ileo-transverse colos- 
tomy to reestablish gastrointestinal continuity. At the time 
of ileostomy closure, the inferior mesenteric artery was 
fbund to be occluded at its origin; after confirming distal 
patency, the inferior mesenteric artery was reimplanted into 
the anterior wall of the infrarenal orta, on which a biopsy 
was performed uring creation of the arteriotomy. The 
anterior wall of the aorta was grossly thickened, and a 3- to 
4-ram layer of adherent material that appeared to be 
thrombus was noted. As in the case i, cardiac catheteriza- 
Table I. Review of case reports describing 
mesenteric schemia from cocaine abuse 
Demographic data 
Sex 
Age 
Route of cocaine use 
Oral 1 
Intravenous 5 
Nasal 2 
Tobacco use 5 
Signs/symptoms 
Abdominal pain 13 of 14 
Nausea and vomiting 13 or 14 
Diarrhea 8 or 14 
Abdominal distention 8 or 14 
Chest pain 0 or14 
Operative treatment (Number 
surviving) 
Conservative 4 (4) 
Resection of jejunum 3 (1) 
Resection of ileum 2 (2) 
Resection of right colon 2 (1) 
Aorta-to-visceral artery by- 2 (2) 
pass and bowel resection 
Postmortem examination 1 (0) 
7 men/7 women 
30.2 _+ 1.6/30.1 + 2.0 
Cases reported in references 5 to 15. 
tion was performed because of the possibility of associated 
coronary occlusive disease. The coronary arteriogram dem- 
onstrated an occluded proximal right coronary artery and 
mildly depressed left ventricular systolic ejection fraction 
(49%). The patient was discharged 30 days after the last 
operation with patency of her bypass graft confirmed 
angiographically. Thirty months after postmesenteric by- 
pass, she is tolerating a regular diet without pain and has six 
to eight soft bowel movements per day and no symptoms of 
recurrent mesenteric schemia. 
Pathologic examination of the small bowel and colon 
revealed transmural hemorrhagic infarction. Mesenteric 
arterioles showed total uminal occlusion by thrombus with 
recanalization asseen in case 1 (Fig. 2). Similar arterial 
changes were demonstrated in the biopsy from the common 
hepatic artery and arterioles in the gallbladder wall. Biopsy 
of the anterior wall of the infrarenal abdominal aorta 
obtained at the second laparotomy showed mild intimal 
hyperplasia with adherent thrombus. 
D ISCUSSION 
Previous reports have associated chronic mesen- 
teric ischemia with cocaine abuse; a summary of the 
findings is reported in Table I. The patients reported 
in our study differ because they had worsening 
abdominal symptoms uperimposed on a history of 
chronic mesenteric is hemia. The history was not 
suggestive of embolic occlusion of the major visceral 
arteries. Both patients were young, similar to those 
described in previous case reports, s as and both re- 
ported a long history of intravenous cocaine abuse 
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Fig. 3. A, Abdominal computed tomographic s an shows thin layer of hypointense material 
lining lumen of abdominal orta (arrmv). Thickencd fblds are also n ted in small-bowel loops in 
left upper quadrant. B, Lateral abdominal aortogram shows occlusion of celiac and superior 
mesenteric artery origins (arrows) and stenosis of inferior mesenteric artery origin (arrowhead). 
(Table I). Also in keeping with previously described 
cases, our patients had abdominal pain, nausea, vom- 
iting, and diarrhea. In both of our patients, preopera 
rive angiography was pivotal in diagnosing celiac and 
superior mesenteric artery occlusion and helped to 
guide therapy toward successfifl visceral revasculariza 
tion. It is possible that some previously reported 
patients with cocaine-associated intestinal ischemia 
that was thought o be mediated by arteriolar vasos- 
pasm may have had large vessel mesenteric occlusive 
disease. Unfbrtunatel}; arteriographic s ans were not 
obtaincd, and infbrmation regarding major visceral 
arteries was not provided. The failure to recognize 
large artery occlusive disease in these patients may 
have contributed to the high mortality rate among 
reported patients who underwent bowel resection 
alone (warm packs, vasodilators, and observation; 
Table I). Two of the seven previously reported 
patients with mesenteric schemia caused by cocaine 
abuse who were treated with bowel resection alone 
died. The need for bowel resection clearly differenti- 
ated the severity ofmesenteric ischemia in this group 
of patients from the four reported patients who were 
treated with conservative therapy alone. 5q5 
In some previous reports, large'vessel thrombosis 
was clearly absent. 7 9 Garfia et al. s found no evidence 
of occlusive thrombosis but tbund atypical obstruc- 
tivc lesions in small-caliber arteriolcs within the sub- 
mucosa ofresected bowel. The intcrnal elastic lamina 
showed multiple protrusions or blebs projecting into 
thc artcriolar lumen, which created a dramatic nar- 
rowing. Likewise, angiography perfi~rmed in a young 
cocaine addict 5 days after bowel resection by 
Frcudenbergcr t al. 7 showed normal natomy of the 
inferior mcscntcric vessels and the remaining superior 
mesenteric vessels. 
The mcchanisnl of cocaine-induced thrombosis i
not well-understood, but it is thought o be related to 
both intimal injury and platelet aggregation. Studies 
that investigated possible mechanisms of cocaine- 
induccd arterial and visceral injury have primarily 
examined the coronary circulation. 2'~6 ~9 These clini- 
cal reports support the hypothcsis that cocaine use 
contributes to coronary obstructive l sions as a result 
of chronic intimal prolifkration and acute platelet 
thrombosis. Vasoconstriction may contribute to this 
process by slowing basal flow and causing myocardial 
ischemia. Lange et al. 2 reported that intranasal co- 
caine use could cause vasoconstriction f  the coronary 
arteries that could be demonstrated arteriographi- 
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cally. In a subsequent stud),, the addit ion of  cigarette 
smoking to cocaine use was hypothesized to com- 
pound the vasoconstrictive effects o fcoca ineY  ~In an 
autopsy study of  22 young cocaine addicts, Dressier et 
al. 2~ found that eight patients (36%) had >75% steno- 
sis from atherosclerosis in at least one o f  their major 
coronary vessels. 
The precise biochemical mechanisms that under- 
lie cocaine- induced arterial vasospasm and increased 
platelet aggregat ion have not  been identified. The 
small number  o f  studies that have investigated these 
mechanisms can be grouped into two categories: 
those that examined the effect of  cocaine on the artery 
itself, and those that examined its effect on platelets. 
Short - term cocaine administrat ion in rabbits in- 
creased endogenous aortic thromboxane B2 (a me- 
tabolite o f  thromboxane A 2 that aggregates platelets 
and causes vasospasm) disproport ionately with re- 
spect to 6-keto-prostaglandin F~ (a metabol ite o f  
PGI  2 that works against aggregat ion and is a potent  
vasodilator eicosanoid). 21These findings support  he 
not ion that cocaine use contr ibutes to arter iothrom- 
bosis and may help to explain arterial complications 
reported in patients who use cocaine. Cocaine has also 
been shown to activate platelets in whole b lood in 
some donors,  with significant increases in both plate- 
let-associated f ibrinogen and P-sclectin expression. 22
In addit ion, cocaine was fbund to enhance platelet 
activation to submaximal concentrat ions of  the ago- 
nists adenosine diphosphate and epinephrine. = Al- 
though these findings have not been fbund in all 
studies, if taken together they support  the premise 
that cocaine use could render platelets more suscep- 
tible to activation. 23 
CONCLUSION 
This is the first report  of  chronic mesenteric 
ischemia caused by cocaine abuse. In both o f  our 
patients preoperative angiography demonstrated oc- 
clusion of  both the celiac axis and superior mesenteric 
artery, with collateral flow being provided by the 
intktior mesenteric artery. Both patients had an acute 
abdominal  event super imposed on a history of  
chronic mesenteric ischemia. Both were young,  and 
no other cause fbr mesenteric ischemia could be 
identified. The long interval between hospital admis- 
sion and the diagnosis o f  occlusive mesenteric is 
chemia underscores the difficulty o f  making this 
diagnosis in young patients. Young cocaine abusers 
with severe abdominal  symptoms hould be suspected 
o f  having occlusive mesenteric ischemia if more com- 
mon causes of  abdominal  pain have been ruled out. 
The high mortal i ty rate of  patients who underwent  
bowel resection alone warrants an aggressive ap- 
proach in such patients, including performance of  
preoperative angiography to allow celiac and superior 
mcsenteric artery revascularization i  combinat ion 
with bowel resection, if  needed. 
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